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. INTRODUCTION 
Today, knowledge is expanding at an accelerated tempo 
characterized by the emergence of new practices and poten­
tials. To take advantage of these opportunities, more people 
need to develop the capacity to seek information and use that 
information to solve problems that occur in life. 
Teachers need to have an opportunity to learn and ex­
perience new techniques in teaching stratégies. In the Pacfic 
Northwest the Northwest Regional Laboratory has focused on the 
teacher as the primary influence in developing children's 
thinking abilities. The Laboratory has conducted workshops 
to improve teacher competencies with emphasis on techniques 
for teaching children to process the expanding volume of 
knowledge and skills to analyze behavior in the classroom so 
as to increase teaching effectiveness. 
This study was designed to evaluate three workshops 
developed by the Northwest Regional Educational Laboratory to 
see if in fact they did improve the teaching competencies of 
their particijJants. The workshops involved programs in 
Inquiry Development, Taba Higher Levels of Thinking, and 
Interaction Analysis. A secondary problem was to determine 
whether selected personality, group, and demographic variables 
could be used to effectively predict change in teaching be­
havior for workshop participants. 
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The dependent variables were considered to be those 
variables that could be used to describe teacher competencies. 
Giammatteo and Amidon (10) studied i53 elementary school 
teachers from eleven school districts in Pennsylvania. They 
distinguished 33 superior teachers and 120 teachers considered 
to be normative teachers. Each, of the teachers was observed 
using the Flanders system of interaction analysis. Giammatteo 
and Amidon identified eleven variables that distinguished 
superior teachers from normative teachers. Those variables 
were characterized as follows: 
1. Acceptance of feeling was used more by superior 
teachers than average teachers. 
2. Superior teachers used more praise after student-
initiated ideas than average teachers. 
3. Superior teachers used more acceptance and use of 
student ideas than average teachers. 
U-. Superior teachers were more often interrupted during 
lecture by student questions than were average 
teachers. 
5* Average teachers gave more directions than superior 
teachers. 
6. The directions of average teachers were more apt to 
be followed by silence or confusion than those of 
superior teachers. 
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7. Criticism was used more by average teachers than by 
superior teachers. 
8. Average teachers were more likely to use criticism 
after giving directions than were superior teachers. 
9. Total student initiation was found more prevalent in 
the classes of superior teachers compared to average 
teachers. 
10. Superior teachers were more likely to use a student-
initiated idea than average teachers. 
11. Silence or confusion was found more in classrooms of 
average teachers than for superior teachers. 
For the purposes of this study, the above eleven char­
acteristics were considered to be characteristics of superior 
teachers. Further, it was considered that if a workshop ex­
perience caused a teacher to change his behavior more towards 
that of a superior teacher with respect to the variables, then 
that workshop was improving.teacher competencies. The amount 
of change on the eleven variables found to distinguish superior 
teachers from average teachers was used as a dependent measure. 
Change was defined to be the difference between pre-test scores 
and post-test scores on the Flander's matrix variables. 
For the increased simplicity of writing and presentation 
of the results the following variable names were used for the 
dependent variables. 
1. Variable 59 indicated teacher lectures followed by a 
student initiated statement. 
2. Variable 6? indicated teacher gives directions 
followed by teacher criticizes. 
3. Variable 70 indicated teacher gives directions 
followed by silence. 
4. Variable 92 indicated a student initiated statement 
followed by teachér praises. 
5. Variable 93 indicated a student initiated statement 
followed by teacher use of a student idea. 
6. Variable 101 Indicated total teacher acceptance of 
feeling. 
' 
7. Variable 103 indicated total teacher use of a student 
idea. 
8. Variable 106 indicated total teacher directions. 
9. Variable 107 indicated total teacher use of criticism. 
10. Variable 109 indicated total student initiations. 
11. Variable 110 indicated total silence or confusion. 
The variable number scheme resulted from a combination of 
the respective codes used in the Flanders system. A variable 
number over 100 indicated a total figure while a lesser number 
represented a combination of two successive codes. 
The Independent variables wére considered to be those 
variables capable of serving as predictor variables. In this 
I 
study the independent variables consisted of group, 
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personality, and demographic variables. The group variables 
were defined as dummy variables used to identify the particu­
lar group, Inquiry, Taba, Interaction Analysis, or control, to 
which a subject belonged. A demographic variable was con­
sidered bo be a variable that would describe a person in terms 
of vital and social measures. Such variables as age, levels 
of education, years of experience in education, and the socio­
economic setting of the school were considered to be demo­
graphic variables. 
Traits of dogmatism and self-concepts were the person­
ality variables. Dogmatism was defined to be the total score 
on the Rokeach scale for open and closed belief systems. 
This scale measured the extent to which a person could receive, 
evaluate, and act on relevant information received from outside 
sources on its own intrinsic merits, unencumbered by irrelevant 
factors in the situation arising from within the person or 
from the outside. 
A persons, self-concept was defined.to be a set of three 
scores obtained on Bill's Self-Concept scale. These scores 
were for how I perceive myself, how I feel others perceive me, 
and how I would like to be. The self-concept scale measured 
ones self concept along the three dimensions of self, others, 
and desired behavior. 
;The Laboratory has placed great emphasis on the workshop 
programs. The long range plans call for the workshop 
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participants from the first two years to serve as workshop 
directors for workshops in their own local school districts. 
In this way a branching network can be developed so that the 
large majority of teachers in the Pacific Northwest become 
acquainted with teaching strategies presented in the work­
shops. The major objective of the workshop program is to 
make teachers more competent in their teaching abilities. 
Through this study, the ability of the workshops to cause an 
increase in teacher competence was examined. 
In summary the problem was both to see if,the workshops 
did result in their participants gaining in teacher compe­
tence and to develop prediction equations for predicting 
teacher behavior change from personality, group, and demo­
graphic variables. 
The study was separated into chapters of concepts under­
lying the workshops, the review of literature, the method of 
procedure, the findings, discussion, and the summary. 
i 
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CONCEPTS UNDERLYING THE WORKSHOPS 
In order to more fully understand the nature of the 
study the concepts underlying the Inquiry, Taba, and Inter­
action Analysis workshops were presented. A brief history of 
the development of the concepts was also presented. 
Rationale for the Workshops 
Behavioral scientists have observed that students depend 
on the spoken authority of the teacher or the printed word of 
the book more and more as they progress through school. Some 
researchers have found that up to ninety percent of the class 
time is devoted to lecture, memorization and recall. 
In order to combat the above teaching practices, a work­
shop was held In Seattle, Washington during the 1966-67 school 
year. The basic assumption of the program was that students 
should be able to classify, generalize, contrast, analyze and 
synthesize propositions and to evaluate propositions and infer 
from them. In order to implement this basic assumption a 
program In inquiry development was used. 
Inquiry development was based on the proposition that 
concepts are most meaningful and retained longest when the 
learner actively gathers and ^ irocesses the basic Information. 
Inquiry was designed to stimulate students to search for 
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answers themselves. Teachers were Instructed in the main 
types of action In Inquiry—gathering data and generating 
theory. Participants received instruction, observed, tele­
vised, filmed, and audio taped models of the processes being 
demonstrated. 
Since the realm of knowledge is expanding at an in­
creasing rate, it is impossible to know all of the important 
facts of the day. Society needs people to understand the 
"whys" and "hows", and not just the facts. People need to see 
logical relationships and patterns so that future problems may 
be more easily solved. New techniques make it possible for 
the teacher to help students make decisions for themselves 
based on analysis and sound judgment. 
Instruction of teachers in thinking strategies has been 
thought to enable the teacher to better assist the student 
develop higher level thinking abilities. Thinking strategies 
were planned experiences that increased a person's ability to 
make inferences and predictions beyond his data base. This 
involved gathering information, categorizing it and then the 
application of the data to draw conclusions and solve problems 
Workshops were held in Anchorage and Juneau, Alaska and 
Helena, Montana during the 1966-6? school year to implement 
the teaching of higher level thinking abilities. The work­
shops involved instruction and observation of televised models 
Each participant had a chance to practice his skills in the 
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classroom and plan a brief curriculum learning sequence that 
included thinking tasks found in his own classes. 
Teachers need to develop more efficient and effective 
behavior in the classroom and thus need some objective method 
of making sound judgments concerning their classroom actions. 
Teachers need to be able to systematically organize data about 
their teaching into meaningful patterns for analysis. 
A workshop was provided to instruct teachers in inter­
action analysis. The instruction gave teachers and super­
visors a method for obtaining factual data on pupil-teacher 
behavior in the classroom and a method for the categorization 
and analysis of that data. Workshops in interaction analysis 
during the 1966-6? school years were held in Caldwell, 
Lewiston, and Pocatello, Idaho. 
Workshop in Inquiry Development 
At the University of Illinois in the early sixty's, J. 
Richard Suchman (I7) became concerned with the amount of 
teacher talk being used in the classroom. He found that 
students had few opportunities to question ideas and that 
most questions used in the classroom required a direct 
response from the student. Suchman felt that student ques­
tioning was a productive method of learning. He developed 
some focus problems in the form of films which showed, some 
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process that did not coincide with the child's knowledge and 
understanding of the world in the area of science and pre­
sented them to a class. The students were then to explain the 
causality of this presented phenomenon. Suchman Identified 
the conditions for maintaining questioning and the operations 
used by the learner. Later Inquiry stratégies were developed, 
Suchman's Developing Inquiry was published by Science Research 
Associates. 
Suchman said: 
The inquiry development program is designed 
to help students learn to formulate and test their 
own theories and to become aware of their own 
learning processes. Its goal is to help the 
naturally inquisitive child retain and develop 
this characteristic so that he will become an 
inquiring adult—a self-confident, reasonable 
person who can and will Investigate the world for 
his own satisfaction. And it will permit the 
student to develop a sound foundation in the 
subject matter of science along the way. 
Inquiry was both a teaching technique and, as Suchman 
said, the fundamental means of human learning. Inquiry was 
learning that was initiated and controlled by the learner in 
order to expand his own knowledge. The conditions for stimu­
lating and sustaining this process were: 
1. The child became an ijnquirer when he was faced by 
some event or situation that challenged his idea of 
the universe. Such discrepant events created dis­
sonance within the cognitive system of the percelver. 
They also provided a focal point for the initiation of 
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the inquiry process and an initial motivation to 
overcome the inertia of complacency—the complacency 
that grew out of the satisfaction of one's existing 
state of knowledge. Unless one could be relieved 
from a tenacious hold on this knowledge as the 
absolute truth, conceptual reorganization and ex­
pansion were not possible. 
2. Inquiry could occur only in a climate that afforded 
freedom for the student to gather data and to build 
and test theories in his own way. Optimal learning 
occurred under learning conditions that were optimal 
for the individual learner. Unless the learner could 
influence these conditions at least to the extent of 
shaping his own learning program, he would be led 
through a program engineered by external agents, e.g., 
teachers. Such agents could rarely be as aware of the 
cognitive needs of the learner as the learner himself. 
3. Even the freedom to inquire could not sustain inquiry 
if the learner had no access to data, no opportunity 
to test his ideas against empirical events. Inquiry 
demanded an environment that responded to probes, 
that yielded data on demand. The response was the 
reward for probing. It was well established that, 
given a thoroughly responsive environment, children 
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continued probing even in the absence of closure or 
discovery. There was a case for a motivation in­
herent in data gathering and information processing. 
To promote inquiry the teacher provided the child with 
problems to focus upon and gave him opportunities to theorize 
and test his theories and guided him to better theories and 
more efficient modes of questioning. Opposed to Inquiry was 
the belief that knowledge was absolute and that knowledge was 
passed down from the teacher to the student where the student 
must accept its truth. 
The inquiry development workshop consisted of three all-
day sessions. The workshop began with an introduction to in­
quiry. Demonstrations were then given of the inquiry process. 
Workshop participants were encouraged to ask questions. The 
participants were then placed in the role of a student in an 
inquiry session so that they could experience the learning 
act. Discussions of operations were held and review was con­
ducted. Practice sessions were held for workshop participants 
allowing them to try out their skills in guiding an inquiry 
i 
session. The participants were critiqued both by workshop 
instructors and other participants. The workshop was con­
cluded with an inquiry session of "What is inquiry?" This 
was followed by discussions of inquiry by Strasser and Suchman. 
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Workshop In higher level thinking processes 
The higher level thinking processes workshop was de­
veloped from the research project of Dr. Hilda Taba (20) at 
San Francisco State College under a cooperative research grant 
of the United States Office of Education. A nine-year project, 
the research program involved children in the San Francisco 
Bay area, public school teachers in the area, and the services 
of various educational psychologists and academicians in 
subject matter fields. 
Taba's study was guided by five postulates. It was 
assumed that thinking was something that could be taught 
provided one could identify the specific processes and skills 
involved. Secondly, thinking was considered to be an active • 
transaction between an individual and data. It was assumed 
that the processes of thought evolved in some lawful sequence 
implying a step-wise organization of thought, each step 
dependent upon mastery of the previous step. Fourthly, inter­
action between an individual and his environment involved a 
dual mechanism consisting of two complementary processes. The 
individual organized objects and events according to his past 
knowledge, and when new experiences did not fit any existing 
system, a new system was créated. Finally it was believed 
that thought could be studied from both, the psychological and 
logical standpoint. 
To implement the above postulates, three cognitive tasks 
were devised. These tasks were: 
1. Concept formation. In order to organize aggregates 
of information, an individual first enumerated or 
listed the items of information. He then grouped 
those items according to some basis of similarity. 
Finally, he developed categories and labels for 
these groups and subsumed the items in groups under 
appropriate labels. Covert processes underlay these 
steps though. In order to enumerate one first 
differentiated one item from another. In order to 
group one abstracted certain common characteristics 
in an array of dissimilar objects of events. This 
differentiation involved analyzing the global wholes 
and breaking them into separate elements with 
specific properties. Finally, in order to categorize 
one had to be aware of a hierarchical system of i 
super- and sub-ordination. 
These steps were sequential because the differentia-
I 
tion involved in listings must be mastered before it 
was possible to identify commonalities and group. 
2. Inferring and generalizing. Generalizing and in­
ferring from data took place when students were 
required to cope with raw data. This task then > 
consisted of evolving generalizations and principles 
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from processed concrete data.. Sub-processes involved 
were the Identification of specific points in a mass 
of data, the explanation of specific items of informa­
tion or events, and the formation of inferences that 
went beyond that which was directly given. 
3. Application of principles. This task was to use 
Information already possessed to explain something 
new. One applied known facts to predict consequences 
of events and causes and effects. Three steps were 
also involved. First was that of predicting or 
hypothesizing. This involved the covert processes 
of analyzing the problem and retrieving knowledge 
relevant to the problem. The second step was an 
explanation of the prediction by the Identification 
of causal links that lead to the prediction. The 
third step was that of verification of the explana­
tion or prediction by checking its probability. This 
Involved the use of logical reasoning to determine 
the necessary conditions and the degree of universal­
ity of the prediction. 
Taba set forth eight theoretical postulates about teaching. 
These were given as : 
1. It was Important to distinguish between productive 
' teaching strategies that lead to learning and those 
that do not. 
16 
Teaching was a complicated process requiring an 
infinite number of decisions. 
Development of teaching theory required an analysis 
of teaching acts and strategies with reference to 
the acquistion of knowledge, development of cogni­
tive skills, mastery of group skills, and the 
development of attitudes and feelings. 
The teaching act served as a specific function and 
as a way in which several specific acts were com­
bined into sequences and patterns. 
The content of the curriculum had to be organized 
in such a way as to implement teaching of thinking. 
The basic theoretical postulates of thinking had to 
be expressed in the theoretical postulates of 
teaching strategies. 
Teaching strategies were compounded to two modes, 
the generic and the unique. The generic could be 
said to be the technique of teaching. Models of 
teaching strategies could be taught. The unique 
involved personal judgement as a result of student 
feedback. 
The teacher bad to manage students' ego needs and 
be alert to the variety and degree of these needs. 
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The heart of the workshop in higher level thinking 
processes was the instruction of and the practice in the use 
of the three cognitive tasks. The content of the workshop was 
presented through the procedures of a presentation, a labora­
tory, and a clinical experience. Participants were instructed 
in the theoretical understanding of the logic thinking. There' 
was also a formulation and testing of teaching strategies for 
concept formation, inferring and generalizing from data, and 
for the application of principles. Factual information was 
presented through, lecture, films, demonstrations, and simula­
tion materials. Skills were obtained by gathering, analyzing 
and synthesizing data followed by its interpretation. The 
workshop participants were allowed to practice teaching 
strategies under the supervision of the workshop setting. 
The workshop involved sixty hours of instructional time. 
Workshop In interaction analysis 
As early as the late 1930's researchers became interested 
in analyzing the interaction between teachers and students. 
One of the first to study this interaction was H. H. Anderson 
(1). His basic categories of integration and domination were 
previews of Flanders' concepts of indirect and direct in­
fluence. John Withall (1) was the first researcher to ' 
develop a categorization system for the classification of 
teacher statements. Robert Bales (1) developed a system ok" 
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Interaction process analysis which was widely used in research 
on small groups. 
In the summer of 1957» Ned Flanders (1) developed a ten 
category system of interaction analysis and an interaction 
analysis matrix. Flanders partitioned interaction between 
teacher and student into three broad categories of teacher 
talk, student talk, and silence or confusion. He contended 
that one of the three things must be occurring at any given 
time. If the teacher was talking, then either he was exerting 
an indirect or direct influence on the class. Indirect in­
fluence of the teacher was categorized as: 
1. The teacher accepts and clarifie,s the feeling tone 
of the students in a nonthreatening manner. 
2. The teacher praises or encourages student action 
or behavior. 
3. The teacher accepts or uses an idea of a student. 
4-. The teacher asks questions about content or procedure 
with the intent of a student response. 
Direct influence was categorized as: 
1. The teacher lectures. 
2. The teacher gives directions or commands. 
3ii The teacher criticizes or justifies his authority. 
Student talk was classified as: 
1. Student speaks in response to the teacher. 
2. Student initiates talk. 
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There was no scale implied by the number of the cate­
gories. The numbers served as a classification system. A 
complete enumeration was given in Table 1. 
An observer sat in a classroom and at each three-second 
period he decided which category best represented the class­
room situation. He then wrote this category number down and 
assessed the next period. The tempo was to be a steady one 
marked every three seconds. 
The series of numbers was then paired in such a way that 
each number was paired with its successor. This results in a 
set of overlapping pairs. Each pair frequency was then 
tabulated in a 10 x 10 matrix. The first number indicated 
the matrix row number while the second number indicated the 
matrix column number. 
The matrix could then be interpreted. Numerous Inter­
pretations could be found. 
Workshop participants were first required to memorize 
the categories. After the categories were memorized, partici­
pants were organized into teams where they analyzed a wide 
variety of tape recorded classroom interactions. Tapes were 
'• t 
permitted to stop so that discussion of any particular cate­
gorization could take place within the team., The various 
ground rules were given during the practice recording. After 




Table 1. Categories for interaction analysis 
1.®" ACCEPTS PEELING: accepts and clarifies the feeling tone 
of the students in a nonthreatening manner. Peelings 
may be positive or negative. Predicting or recalling 
feelings are included. 
2.^  PRAISES OR ENCOURAGES: praises or encourages student ac­
tion or behavior. Jokes that release tension, not at the 
expense of another individual, nodding head or saying, 
"urn hm?" or "go on" are included. 
3.®" ACCEPTS OR USES IDEAS OP STUDENT: clarifying, building 
or developing ideas suggested by a student. As teacher 
brings more of his own ideas into play, shift to cate­
gory five. 
ASKS QUESTIONS: asking a question about content or pro­
cedures; expressing his own ideas, asking rhetorical 
questions. 
5.^  LECTURING: giving facts or opinions about content or 
procedures; expressing his own ideas, asking rhetorical 
questions. 
6.®" GIVING DIRECTIONS: directions, commands, or orders to 
which a student is expected to comply. 
7.^  CRITICIZING OR JUSTIPYING AUTHORITY: statements in­
tended to change student behavior from nonacceptable to 
acceptable pattern; bawling someone out; stating why 
the teacher is doing what he is doing; extreme self-
reference. 
8.^  STUDENT TALK—RESPONSE: talk by students"in response to 
teacher. Teacher initiates the contact or solicits 
student statement. 
T^here is NO scale implied by these numbers. Each number 
is classificatory, it designates a particular kind of communi­
cation event. To write these numbers down during observation 
is to enumerate, not to judge a position on a scale. 
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Table 1. (Continued) 
9. STUDENT TALK—INITIATION; talk by students which they 
initiate. If "calling on" student is only to indicate 
who may talk next, observer must decide whether student 
wanted to talk. If he did, use this category. 
10.^  SILENCE OR CONFUSION: pauses, short periods of silence 
and periods of confusion in which communication cannot 
be understood by the observer. 
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REVIEW OP LITERATURE 
Preliminary to any study of the effects of the workshops 
was a review of the current literature concerning the founda­
tions of the workshops in inquiry, higher level thinking, and 
interaction analysis. 
The concept of inquiry that was the foundation for the 
inquiry workshop was that system of J. Richard Suchman at the 
University of Illinois. Several systems of inquiry have been 
developed, but literature concerning these other systems was 
not reviewed. _ 
The concept of inquiry has been discussed by both past 
and present educational theorists. In the early part of this 
century John Dewey (7b) urged schools to provide for some 
opportunities for transactional learning. Dewey believed that 
all children had the ability to think logically and accurately, 
but children could perfect their abilities only through problem 
solving experiences in which the mental processes used were 
given free play. 
Bruner (4) has commented on inquiry. He has said that 
when the child becomes aware of regularity in a seemingly 
chaotic environment and learns he can find answers and solu­
tions for himself and put them to work, then the child builds 
self-confidence. Bruner also suggested that learning gained 
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through discovery may be retained longer than other learning 
not acquired through discovery. 
. In a critique of modern science education Young 017) 
pointed to a need for inquiry in the sciences. He said that 
the goal of inquiry in the classroom was difficult because 
science teachers have been trained dogmatically in the 
sciences and they rely on their own past experiences for 
teaching strategies. Young also suggested that state exami­
nations such as in New York encourage the teacher to play 
things safe. Finally, Young claimed that modern science 
teachers do not-know their subject matter well enough to con­
duct an inquiry session. Schaefer also made similar claims and 
called for today's schools to be centers of inquiry rather than 
inf o rmat i on cent e rs. 
One of the first examinations of the effects of inquiry 
was carried out by Moore (20). Moore allowed preschool-aged 
children to play with an electric typewriter. Each time a 
letter was struck a teacher would pronounce the letter. When 
the child had struck any combinations of letters that spelled 
correctly a word, the teacher would pronounce the letters and 
the word. It was later noticed that these children learned 
to read before four year of age. It was also noticed that 




The actual research base for the inquiry development 
workshop was the research of Suchman (I7). He noticed that 
children received little experience in using their own inquiry 
skills. Suchman said that the lack of skill.in inquiry re­
sulted in a high dependence on teachers for generalizations, 
a tendency to try to assimilate total events as they were 
perceived rather than an analyzation of sequential events. 
Suchman then developed a system of inquiry which was designed 
to make children aware of the inquiry process and to give 
them practice in this process. He developed a series of 33 
films in science which showed some event that was not expected 
by the learner. The students then could ask questions which 
could only be answered in a "yes," or "no" fashion by the 
teacher. Suchman identified four stages in the inquiry 
process: episode analysis, determination of relevance, intro­
duction of relative constructs, and hypothesis testing. 
Suchman trained 12 men teachers, administrators, and con­
sultants in inquiry. Each trainee received eight weeks of 
supervised practice with, sixth grade students. Each trainee 
then participated in 24 weeks of practice in his own school. 
All 33 films were used. A control group was set up and was 
shown the same set of films, then taught by the usual didactic 
expository. In the control group the major emphasis was on 
content. Samples of questioning sessions were gathered and 
achievement tests were given tp all classes. It was found 
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that children trained in inquiry asked over 50 percent more 
questions than did control children. Inquiry tra,ined children 
used more verification and analytic question than did control 
children. Inquiry trained children used more verification and 
analytic question than did control children. It was also-
found that there was no difference in achievement when in­
telligence was controlled. Suchman concluded that inquiry 
training was most valuable since more productive questioning 
was used by children while their achievement remained the same. 
Suchman further developed a classification scheme for 
analyzing student questions. Student questions were classified 
as verification, experimentation, necessity, and synthesis. 
Suchman further stated that these four kinds of questions could 
be asked about each of four kinds of data: objects, conditions, 
events, and properties. A matrix was then recorded where 
specific questions made up the rows and students made up the 
columns. The entry in a cell was classified by type of data 
for the given student on the given question. This form of 
coding an inquiry session was later modified by Strasser (l6). 
Suchman's study of inquiry involved an examination of 
thought and the strategy of inquiry. Pour types of action 
were considered to be in a cycle of operations in autonomous 
inquiry. These were given as: searching, processing, dis­
covery, and verification. 
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Costa, Lavaroni, and Newton(7a^ stated three foundations 
for inquiry which stem from processes of society, the learner, 
and organized knowledge. These were stated as: 
1. "Society is constructed around its living processes." 
2. "The processes of becoming autonomous are inherent 
in the human organism." 
3. "Knowledge is derived through the process of knowing." 
Costa, Lavaroni, and Newton also developed an analysis 
system. Classifications of teacher-pupil behaviors related to 
inquiry teaching strategies were given. The teacher could have 
set the conditions for inquiry. This was done by establishing 
necessary ground rules and mode of classroom operation or the 
clarification of what the teacher did and what the pupils did. 
A second classification occurred when the teacher either 
initiated a problem focus or used a focus identified by a 
pupil. . The teacher could also accept a student initiated idea 
without judgement and paraphrase the idea as a means of 
acknowledgement. A fourth classification occurred when the 
teacher provided data at the request of the teacher. The 
teacher could ask a student a question to clarify an idea he 
has presented. The teacher could introduce a student to a 
new process with the expectation that the student would take 
some further action. Seventh, the teacher could label or 
identify the actual process of inquiry that the child was 
going through. The pupil behaviors could be classified as a 
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verification of events that actually took place or the child 
overtly changed some part of the problem to determine the re­
sults under new conditions. Thirdly, the child could put 
forth an explanation, to show the cause of the event. Fourthly, 
a student could question what may or may not relate to the 
problem but that is unrelated to the problem focus. 
Each response was to be coded and then placed in a 12 by , 
12 matrix such that each code was associated with its 
successor where the first code indicated the correct row, the 
second code the correct column. Costa, Lavaroni, and Newton 
distinguished 32 areas of the matrix as meaningful areas for 
analysis. 
Ben Strasser (15) has developed sequential behavior 
objectives for inquiry. He has developed five general se-
questial behavioral objectives. Strasser said first there must 
be a sharing of ignorance and a statement of the structure for 
the inquiry oriented lesson. The teacher must then help the 
learners become aware of the variety of operations available 
to them. The teacher next raised questions that related to 
the what, why and when of the operations involved. The 
teacher then developed tactics and strategies of inquiry. 
Finally, independent, autonomous inquiry took place. In this 
» final stage the essential role of the teacher was to be as a 
source of data and idea reflector. 
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Butt and Jones (16) studied the effect of planned guid­
ance on the problem-solving behavior in elementary school 
children. One-half of the students in a sixth grade class 
were given inquiry training for 30 to 60 minutes for three 
weeks. The problem-solving process used in inquiry was de­
fined. 
Students were given pre-post tests for factual knowledge 
of science and the ability to use the problem-solving pro­
cesses. The findings indicated a significant relationship 
between inquiry training and the change in problem solving. 
No significant relationship was found between inquiry training 
and concept transfer or the recall of factual material. It 
was also concluded that no relationship existed between in­
quiry training and intelligence, chronological age, science 
facts, and sex. 
It should be now restated that there were many systems 
of inquiry. The research of Suchman provided the research base 
for the inquiry workshop. Suc'hman, Strasser, Costa, Lavaroni, 
and Newton have defined the inquiry processes and have dis­
cussed the theory and objective thoroughly. It should also 
be added though that little research has been found about the 
effectiveness of the inquiry program. Finally, inqui'ry pro­
grams and examples have been demonstrated almost solely in the 
area of the sciences. 
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Only a few studies have been concerned with strategies"of 
thought, and still fewer have dealt with the complex inter­
actions of these strategies in a classroom. 
The classic attempt to study strategies of problem 
solving was made by Duncker (8a). In his study Duncker 
attempted to find strategies used in problem solving. His 
method of procedure was to present subjects with a problem 
and ask them to verbalize their thoughts while attempting to 
solve the problem. Duncker distinguished two methods of 
problem solving; organic and mechanical. An organic problem 
solver first restated the problem according to his view of 
the problem's structure with respect to his background. He 
then suggested a partial solution, then restated the problem 
again and completed the processes again and again until the 
final solution was reached. Conditions necessary to arrive at 
an organic solution were given as; understanding the structure 
of the problem, distinguishing the essential from the irrele­
vant, and analyzation of the problem in terms of a goal. 
The organic problem solver was contrasted to the mechanical 
problem solver who applied his knowledge to a poorly analyzed 
problem and resorted to trial and error when his original 
method failed* 
Wheeler (24) further demonstrated the notion that indi­
viduals may suffer from functional fixedness where they become 
set in their perception of relationships to the extent that 
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they are incapable of new responses. This rigidity made it 
impossible to restructure the problem and to reorganize the 
materials of thought. 
Wertheimer (23) observed elementary school children while 
they solved geometry problems and studied their approaches to 
these tasks. He concluded that the basis of successful prob­
lem solving was the discovery of the fundamental structure of 
the problem and the ability to see the relationships between 
the different elements of the structure. 
Wertheimer distinguished between prescriptive and pro­
ductive learning and teaching. Prescriptive teaching told 
students things which he should discover for himself. Pre­
scriptive teaching produce nonadaptive learning since it did 
not lead to a rational understanding of the learning task. 
Prescriptive teaching reduced the possibility of creative 
thinking and inhibited the transfer of learning. Productive 
learning allowed the child to use the cognitive operations he 
was asked to perform. 
As was given earlier Suchman has experimented with the 
strategy of generating autonomous inquiry in children. 
As stated before, the basis for the higher level thinking 
workshop was the research of Taba (20). Children in the 
fourth; fifth and sixth grades were studied. Pour experimental 
groups were distinguished. One experimental group consisted 
of classes of fourth, fifth, and sixth grade children who had 
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been exposed to the Contra Costa Social Studies Curriculum and 
who were taught by teachers who were trained in the implemen­
tation of the three cognitive tasks designated by Taba. A 
second experimental group consisted of children representing 
the same grades as the previous group who were being exposed 
to the Contra Costa Social Studies Program for the first time 
and who were taught by teachers trained in the Taba cognitive 
tasks. A third group was composed of children from each 
grade who were being taught in the Contra Costa Social Studies 
Curriculum by teachers who were not trained in the three cog­
nitive tasks. A control group taught in the traditional- • • • 
manner made up the fourth group. 
Each class was given both pre-and post tests for three 
tests. These tests were a standarized social studies achieve­
ment test, Sequential Test of Educational-Progress: Social 
Studies (STEP), and two tests that were developed specially 
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for the study, the Social Studies Inference Test (SSIT) and 
the Application of Principles Test (APT). These latter tests 
yielded scores for discrimination, inference, overgeneraliza-
tion, and generalization. 
Taba concluded that data on the STEP test indicated that 
all three groups achieved equally well and that the time 
spent on the process of data did not preclude high achieve­
ment -in learning information. Evidence from the tests 
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developed within the study showed that In ability to discrimi­
nate, to infer from data, and to apply known principles to new 
problems, the groups which had been trained in the skills of 
the three cognitive tasks were superior to untrained groups. 
These results were not consistent though. 
A second aspect of the study vias the study of the thought 
processes in the various classes. The classes were asked to 
tape a discussion at the beginning of the term where Cognitive 
Task One was used. During the term each class was asked to 
tape two discussions at the Cognitive Task Two level. At the 
end of the year each class was asked to tape a discussion at 
the Task Three level. The tapes were coded by thought cate­
gories and analyzed. 
The results from the tapescripts analyses showed a 
slightly different picture than did the analysis of the test 
data. Generally speaking, the use of specific teaching 
strategies designed to foster development of cognitive skills 
seemed to make a difference in the general productivity of 
thought as well as in the type of cognitive operations en­
gaged: in by students. 
The groups who were taught by teachers trained in the 
cognitive tasks produced both a greater number of thought 
units- and thought units of greater length and complexity. 
They &lso tended to be more sophisticated. They tended to 
operate more frequently on higher levels of thought. The 
33 
experimental groups tended to produce more abstract and com­
plex inferences. They tended to engage in consecutive and 
logically related sequences of thought, and they were both 
inclined to and capable of supporting their inferences. 
Through these thought chains the trained groups gave evidence 
of producing generalizations in class instead of appearing 
to recite or recall them as did the untrained students. 
In summary there seems to be little research into the 
findings of Taba and the Contra Costa County Social Studies 
Program. It should be noted here that where inquiry has 
centered on science, the research of Taba centered on social 
studies. 
In contrast to the inquiry and higher level thinking 
workshops much has been written about the concept of inter­
action analysis. The first classic paper on interaction 
analysis appeared in 1939 by Anderson (1). 
Anderson studied three kindergarten groups in two 
schools taught by three teachers. The purpose of the study 
was to develop reliable measures for recording teacher-student 
interaction. He defined two broad types of behavior. Domi­
nation was defined to be the behavior of a person who was 
inflexible, rigid, deterministic, and autocratic. Integrative 
behavior was defined to be behavior leading to a oneness or 
commonness of purpose among differences. 
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Reliability coefficients were established from 73 pairs 
of consecutive and simultaneous records of five minutes by 
each of two independent observers. Reliability was higher 
in observing dominative contacts than integrative contacts. 
Two teachers had twice as many dominative as integrative 
contacts and the third teacher.had five times as many domina­
tive as integrative contacts. During several hours of ob­
servation some children had almost no individual contacts with 
the teacher; others averaged as high as 55 contacts per hour. 
Other studies appeared shortly after Anderson, Lewin, 
Lippit, and White (1) studied 10 year old children in a 
theatrical mask-making activity for three months. Teaching 
behavior was defined to be authoritarian, democratic, or 
laissez-faire. It was found that hostility was more frequent 
using an autocratic method when compared to the democratic 
method. 
A technique was developed for assessing the social-
emotional climate in a classroom by Withall (1). The tech­
nique was shown to have objectivity,.reliability, and 
validity. Observers categorized teacher statements contained • 
in typescripts made from records of class sessions. Seven 
categories resulted. These were given as: 
1. Learner-supportive statements that reassure or 
commend the student 
2. Acceptance, and clarifying statements that conveyed 
the idea that the student was understood 
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3. Problem statements which raised questions about a 
problem in an objective manner 
4. Neutral statements which were comprised of police 
formalities and administrative behavior 
5- Directive statements that intended to have the 
student follow a recommended course of action > 
6. Reproving remarks that intended to deter the pupils 
from "unacceptable" behavior 
?. Teacher self-supported remarks intended to justify 
the teacher's position 
Withall suggested that his first category should have 
been clarified to distinguish between objective and subjective 
positive evaluation of pupil behavior, more rigorous defini­
tion of the fourth category, and separation of the categories 
into two areas that would express self-concern of the teacher 
and little or no self-concern. 
A set of categories for the observation of group 
processes was presented by Bales and Strodtbeck (1). A set 
of conditions was described which was believed to characterize 
a group process directed towards a common goal. The hypothe­
sis under consideration was that the group proceeded from 
problems of orientation to that of evaluation and subsequently 
to problems of control. The authors found no evidence to re­
ject this hypothesis. 
Bales and Strodtbeck suggested that the interaction 
process be considered as a system with internal tendencies 
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which make each part of the process a condition to other 
parts. 
The system of interaction analysis used in the workshop 
was the Flanders system. Flanders had presented interaction 
analysis as a system of feedback for the teacher. Flanders 
had also discussed the problem of training observers and 
reliability. Further he has described a method for teaching 
interaction analysis in an inservice situation. Modifications 
of the Flanders system have been presented in the literature. 
Amidon and Hunter (2) modified the Flanders system of 
categorization by the deletion of the direct and indirect 
teacher influence and the substitution of categories of 
initiation and response. Questioning by the teacher was 
divided into two categories - questions which elicit predict­
able responses and those that do not. A third difference was 
that Amidon included five categories for pupil talk. The 
Amidon system distinguished between silence and confusion. 
A fifth, difference between the two systems was the manner in 
which teacher response to pupil behavior was noted. A com­
parison of the Amidon system with the Flanders system was 
given in Table 2. 
Hough modified the original Flanders interàction cate­
gories to make l6 categories. These categories are given in 
Table 3. 
37 
Table 2. Comparison of categorization for interaction 
analysis of the Amidon and Flanders systems 
Amidon system Flanders system 
Teacher initiated talk 
1. Presents information or opinion 
2. Gives directions 
3. Asks predictable response 
questions 
4. Asks unpredictable response 
questions 
Teacher response 
5. Accepts a) ideas b) behavior 
b) feelings 
6. Rejects a) ideas b) behavior 
c) feeling 
Pupil response 
7. Responds to 
teacher a) predictably 
b) unpredictably 
8. Responds to another pupil 
Pupil initiated 
9. Talk to teacher 






1. Accepts feeling 
2. Praises or encourages 
3. Accepts or uses ideas 
of student 
4. Asks questions 
Direct influence 
5. Lecturing 
6. Giving directions 
7. Criticizing or justi­
fying authority 
Student talk 
8. Student - talk 
response 
9. Student initiation 
Other 
10. Silence or confusion 
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Table 3. Categories for the observational system of inter­
action analysis 
Indirect teacher influence 
Affective clarification and acceptance 
Praise and reward 
Cognitive and skill clarification and acceptance 
Teacher questions 
Response to questions 
• • Teacher direct influence 
6. Initiates information or opinion 
7. Corrective feedback to a student response 
8. Requests and commands 
9. Criticism and rejection 
Student verbal behavior 
10. Elicited responses 
11. Emitted responses 
12. Student questions 
Silence 
13. Direct practice or activity 
14. Silence and contemplation 
15. Demonstration 
Nonfunctional behavior 
16. Confusion and Irrelevant behavior 
Furst (9) undertook a study that had a two-fold purpose. She 
wanted to know first the effects of including Flanders inter­
action analysis in a course on learning thepry and where in 







was also desired to test the usability of the Amidon system 
of interaction analysis. The Amidon system of interaction 
analysis was used. 
Burst concluded that student teachers taught interaction 
analysis do differ significantly from a control group in that 
they used more total teacher acceptance of behavior and student 
ideas and use less rejection of behavior and student ideas. 
Students trained in Flanders' interaction analysis used more 
acceptance of behavior which lasted more than three seconds 
and more questioning. Whether or not the training in inter­
action analysis was given before or during student teaching 
was considered to have no effect on behavior differences. 
Student teachers had more total student talk, pupil response, 
and more positive attitude change scores than student teachers 
not instructed in interaction analysis. The Amidon system was 
found to be reliable and easy to learn. 
Kirk (1) designed a study to determine whether interaction 
analysis could uncover elements of teaching style common to 
student teachers in the elementary grades and to determine 
whether knowledge of interaction analysis leads student 
teachers to change their behavior. 
Kirk found that student teachers taught interaction 
analysis talked less, became more indirect, gave fewer di­
rections, and asked, more questions than did student teachers 
not instructed in interaction analysis. 
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Hough and Obèr (1) reported a culmination .of a two year 
course revision and evaluation project at Ohio State Universi­
ty, Five experimental treatments were used which involved 
various combinations of methods of teaching human relations 
skills and the analysis of verbal classroom teaching behavior. 
Subjects in the treatment groups taught interaction analysis 
were found to use, in their teaching situations, significantly 
more verbal behaviors associated with higher student achieve­
ment and their students reported more positive student attitudes 
toward their teachers and school. 
In a study that followed 30 student teachers who had been 
trained in interaction analysis prior to student teaching and 
30 student teachers who had not undergone training in inter­
action analysis, Tolman, Ober, and Hough utilize a modified 
Flanders system of interaction analysis as an observation tool. 
They found that the two groups differed significantly in their 
verbal behavior. Student teachers who were taught interaction 
analysis were found to be more indirect and had a large number 
of student initiated responses than did student teachers not 
instructed in interaction analysis. 
Moskowitz (1) studied 44 secondary education student 
teachers at Temple University of which 22 had received training 
in interaction analysis. She found no significant differences 
in the amount of teacher and student talk, however, those 
teachers trained in interaction analysis used more indirect 
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methods than did the other teachers. There were no signifi­
cant differences in trained and untrained teachers as measured 
by the Teacher Situation Reaction Test. Moskowitz concluded 
by saying that teachers trained in interaction analysis ap­
peared to have a positive effect on the way in which they 
taught. 
Zahn (1) undertook a study to determine the effect of 
instruction in Flanders' interaction analysis on the perform­
ance and attitudes of student teachers. Zahn summarized his 
results as; 
1. Student teachers undergoing instruction and super­
vision using interaction analysis had more positive 
teaching attitudes after student teaching than 
those students undergoing conventional supervision 
and instruction. 
2. The student teachers undergoing instruction and 
supervision using interaction analysis tended to 
modify their teaching attitudes more positively 
than student teachers undergoing conventional 
instruction and supervision, regardless of the 
attitude of the cooperating teacher. 
3. Student teachers with Dogmatism Scale scores that 
were above average but not more than one standard ; 
deviation above the mean tended to change their 
teaching attitudes positively if they experienced 
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instruction and supervision using interaction 
analysis. 
4. Student teachers with Dogmatism Scale scores one 
standard deviation below the mean were judged to 
be significantly more proficient in their student 
teaching performance than those student teachers 
one standard deviation above the mean, regardless 
of the kind of supervision. 
In summary it was concluded that inquiry was founded 
on the research of Suchman and developed mainly for the area 
of the sciences. Little research has been conducted into the 
effects of inquiry. The research of Taba indicated that for 
her sample, children tended to use higher levels of thinking 
as defined by Taba, when taught under Contra Costa Social 
Studies Program. It should be re-emphasized though, that 
Taba's research was conducted in the field of social studies. 
Interaction analysis has been demonstrated successful in 
modifying teacher behaviors when used in a teacher education 
program. The effects have been, generally speaking, an in­
crease in the amount of indirect influence by the teacher. 
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METHOD OP PROCEDURE 
After the problem had been defined and the literature re­
viewed, a method of procedure was formulated. The sampling 
scheme, hypotheses, experimental design, statistical methods, 
and methods of data collection were discussed. 
Hypotheses 
Essentially, the study encompassed two aspects, the 
development of prediction equations for teacher behavior change 
based on personality variables and group and demographic 
variables and to determine whether the different workshops re­
sulted in a significant behavior change. It was hypothesized 
that both dogmatism and self concept measures could be used 
to predict teacher behavior change in a workshop setting. It 
was believed that a person with, a closed belief system, 
scoring high in dogmatism, would have a greater difficulty in 
synthesizing new information gathered in the workshop thus 
resulting in less change than a person with an open belief 
system, scoring low in dogmatism. It was also believed that 
a person who had a high self-concept would in turn be more 
likely to manifest critical judgements about his own teaching 
behavior and thus be more likely to exhibit a change in 
teaching behavior than a person who had a lower self-concept. 
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It was hypothesized that group variables, that is, group 
dummy variables, and various demographic variables could be 
used to predict teacher behavior change. It was further 
hypothesized that participants from different workshops mani­
fested change significantly different from that of participants 
from other workshops. It was hypothesized that participants 
in the Inquiry workshop would change in the following way.. 
Since the technique of silence is used in Inquiry as a method 
of generating new theories. It was believed that participants 
in the Inquiry workshop would show a tendency to increase the 
amount of total silence in their general teaching method. It 
was also felt that there would be a greater use of silence 
following a teacher direction for the same reason. In accord­
ance with the findings of Suchman there should be an Increase 
in the total student Initiations in classrooms taught by In­
quiry teachers. It was felt that the Inquiry workshop would 
cause teachers to become more sensitive to the needs of the 
students and this would be reflected in less criticism, fewer 
directions, and less use of variable 67, teacher gives 
directions followed by teacher criticizes. Finally, since 
Inquiry was to provide for student motivation from both the 
methodology and the class material rather than from an ex­
ternal agent such as the teacher. It was hypothesized that 
Inquiry participants would show a decrease in the use of 
^5 
student Initiation followed by praise. No hypotheses were 
made regarding change on the other dependent variables. 
The Taba workshop involved mainly instruction and practice 
in leading classroom discussions. Since discussion or a mutual 
verbal exchange was emphasized, it was hypothesized that stu­
dent initiations would occur more frequently after the workshop 
experience. A greater increase in the occurrence of teacher 
lecture followed by student initiation was similarly hypothe­
sized. As in Inquiry, motivation is to come from sources other 
than the teacher and thus a decrease in the use of praise 
following a student initiation was expected. This same lack 
of immediate reinforcement from the teacher was believed to 
cause the use of variable 93j teacher uses a student idea 
following a student initiation, to not increase from pre to 
post workshop in spite of a hypothesized increase in the total 
student initiations. The instruction in discussion technique 
was believed to help the participant gain in classpoom control 
ability and thus show a decrease in the total use of criticism 
and criticism following a teacher given direction. 
It was hypothesized that there would be no change in 
teaching behavior for participants in the Interaction Analysis 
workshop on the criterion variables with the exception of the 
total acceptance of feeling which was hypothesized to Increase 
due to an increased sensitivity to indirect teaching methods. 
i The reasoning behind the hypothesis of no change for the other 
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variables was based on the fact that the participants did not 
receive any feedback information in the workshop program. The 
function of the workshop was directed upon..learning the codes, 
the matrix, and the matrix interpretation. 
In order to examine the plausibility of the above hypothe­
ses, the appropriate null hypotheses were stated and tested. 
These null hypotheses formally stated were given as: 
Hypothesis one: Teacher behavior change in terms of the eleven 
criteria cannot be predicted from dogmatism 
and self concept scores. 
Hypothesis two: Teacher behavior change in terms of the eleven 
criteria cannot be predicted from group and 
demographic variables. 
Hypothesis three: There will be no significant difference In 
the amount of teacher behavior change mani­
fested among the three workshop groups and 
control group. 
Information gathered from testing the null hypotheses 
was then used to help substantiate or provide evidence for 




The purpose of the workshops from thfe Northwest Regional 
Educational Laboratory's point of view was to train educational 
leaders in the respective workshop areas so that the workshop 
participants could in turn lead workshop groups within their 
respective geographic area. For this reason it was desirable 
to consider only people designated as educational leaders. 
Preliminary sites had been designated for workshops by 
the Laboratory in the summer of 1966. The first problem was 
then to identify those educational leaders indigenous to the 
respective workshop area. In order to implement this objec­
tive, school administrators and teachers supplied a panel of 
raters the names of various teachers and administrators to be 
considered as educational leaders. The panel then rated each 
suggested person and designated a list of educational leaders 
of a size twice that of the workshop to be given in that area. 
The educational leaders were then ranked according to their 
ratings and matched on this same basis. Given these matched 
pq.irs, leaders were assigned at random to either the workshop 
or control group. 
The above scheme resulted in 70 participants in the In­
quiry workshop, 6o participants in the Taba workshop, and 70 
participants in the Interaction Analysis workshop. .An equal 
number of matched control subjects resulted for each workshop. 
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The process of gathering subjects for the workshop and ' 
control groups was undertaken entirely by the Northwest 
Regional Educational Laboratory. 
Experimental Design 
Campbell (5) gave 12 factors that jeopardize the validity 
of various experimental designs. Both external and internal 
validity were considered. Internal validity asked the question 
if in fact the experimental treatments made a difference in 
the particular experiment. External validity asked to what 
populations, settings, treatment variables, and measurement 
variables could this effect be generalized. History, matu­
ration,. testing, instrumentation, statistical regression, 
selection biases, experimental mortality, interaction of 
selection and maturation, interaction of testing and treat­
ment variables, reactive effects of experimental arrangements, 
and multiple treatment interference were given as sources of 
invalidity. 
The subjects for the experiment were matched and then 
assigned at random to either experimental or control groups. 
Each subject was then asked to make 6 audio tape recordings 
of approximately 20 minutes in length which were to serve 
as pre-tapes or pre-tests. The workshops then occurred after 
which each subject was asked to make 6 audio tape recordings of 
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approximately 20 minutes to serve as .post-tapes or posts-
tests. A schematic diagram of the design appeared in Figure 
1. 
R 0 X(Inquiry) 0 
R 0 X(Taba) 0 
- R 0 X(Int. An.) 0 • 
R 0 
Figure 1. Schematic diagram of the experimental design used 
It was argued that this design controlled for history, 
maturation, testing, instrumentation, statistical regression, 
selection, mortality, and selection-maturation interaction or 
in other words the possible factors jeopardizing internal 
validity are controlled for by the design. 
Since the pre and post tapes consisted of a series of 
tape recordings of actual classroom teaching, an event that 
was not unusual or not unfamiliar to any of the subjects, no 
reactive or interaction effect of testing, in which a pre-tape 
might increase or decrease the subject's sensitivity to the 
experimental variable, was felt to be noticeable. It was . . 
therefore concluded that this factor jeopardizing external 
validity was not a serious threat to the experiment. 
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Data Collection 
Information on the dependent variables was collected by 
use of Flanders system of interaction analysis. Each subject 
was mailed 6 recording tapes with instructions prior to the 
workshop experiences. The participants were instructed to 
record approximately twenty minutes of their teaching on each 
tape and then return the tape through, the mail. Each tape 
was then coded according ^ o the Flanders' ten classification 
coding system. The results of the six pre-tapes were then 
pooled or summarized in the matrix form and converted to a 
percentage of the time that variable occurred. At the con­
clusion of the workshop training period, each workshop 
participant was given six recording tapes and asked to 
record six samples of their teaching behavior. These tapes 
were then returned and coded exactly the same as the pre-
tapes. These tapes were designated as the post-tapes. 
For the control group, each control subject received 
six tapes at the identical time as the workshop participants. 
These tapes were processed exactly the same as described 
above. Six more recording tapes were also mailed to the 
control subjects at exactly the same time that the workshop 
participants received their post-tapes. Processing of these 
tapes followed a similar manner. 
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The summarization of the tapes and the building of the 
Flander's matrices from the series of codes was accomplished 
through the computer division of the Northwest Regional Edu-. 
cational laboratory. 
Reliability estimates were found for the eleven criteria 
variables by the use of the analysis of variance procedure 
described in Kerlinger (12). 
The change in teaching behavior was defined to be the 
difference between the pre-tape and the post-tape values for 
the appropriate.variables. These change scores became the 
dependent measures of teacher behavior change. Since there 
had been no independent estimates of the reliability of the 
Flander's variables, true gain scores were not used. 
Measures of dogmatism were found by the total scores on 
the 60 question Rokeach Dogmatism Scale. The test was ad­
ministered at the beginning of the workshop. A nine point 
scale was used with a one characterizing a liigh dogmatic 
response. The sum of the scale values was considered the 
total score. 
Robert Bills Index of Adjustment and Values was used as 
a self-concept measure. The Index of Adjustment was de­
veloped for educators to help measure objectively aspects of 
personality development. The instrument was developed in 
order to reflect cumulative effects of inter-personal rela­
tions and assess the current status of perceptions of self 
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and other people which could be a useful tool for evaluation 
curricular and teaching method effects. The index yielded 
three types of scores, ones self-concept, the concept of the 
ideal self, and perceptions of how other people perceive 
oneself. The test was administered the first workshop session 
along with the Rokeach Dogmatism Scale. 
Demographic variables were gathered for all experimental 
and control subjects prior to the workshop sessions. A 
questionnaire was mailed to each individual in the sample. 
The variables that were gathered were given as: 
1. The number of educational positions held since one 
began teaching 
2. The total number of years of experience in educa­
tion as a teacher or administrator. 
3. The average length of tenure 
4. Age categories 
5» The total number of professional organization 
entered 
6. The number of professional offices held 
7. Recency of educational training (196? minus date of 
last degree) 
8. Work since last degree 
9. Level of training 
10. Marital status 
11, Total number of dependents 
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12. Number of dependents age 10 or under 
13. Number of dependents age 11 to 1? 
14. Number of dependents age 18 to 25 
15. Number of dependents over age 26 
16. Highest grade attended by ones father 
17. Highest grade attended by ones mother 
18. Type of high school attended 
19. Type of position presently held 
20. Type of position desired in the future 
21. Strength of feeling about staying in education 
22. Socio-economic level of the school one is 
• presently in 
23. Ones feeling of the value of the workshop•program 
24. Sex 
Since the number of demographic variables was large, an 
attempt was made to reduce the size of the variable list to a 
more workable form. For this purpose a panel of ten judges 
was used to rate the demographic variables. Each variable 
was rated on a ten point scale on the basis of its value as a 
predictor of the amount of change a person makes in his 
teaching behavior as a result of a workshop experience. The 
sum of all the ratings was found for each variable. The five 
highest rated variables were arbitrarily chosen as the 
selected demographic variables. These variables were given 
as: 
5^ 
1. The total number of educational positions held 
(variable Dl) 
2. Total years of experience in education (variable D2) 
3. Work since last degree (variable D3) 
4. Age categories (variable D^-) 
5. Number of dependents (variable D5) 
For convenience in writing the above demographic variables 
were referred to by the variable names given in parentheses 
for the presentation of the results. The total number of 
educational positions held was found by counting those listed 
on the questionnaire. The total years of experience in educa­
tion was found by counting the number of years one had taught 
in the classroom and been an administrator. Work since last 
degree was coded as either yes or no. Six age categories were 
defined as; under 25 years, 25-30 years, 31-35 years, 35-^5 
years, 46-55 years, and over 5^ years. The number of depend­
ents was taken directly from the questionnaire. 
Statistical Analysis 
In order to examine the interrelations between two sets 
of measurements made on the same experimental subjects, 
canonical correlation methods were used. Developed by 
Hotelling, the canonical correlation coefficient was defined 
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to be the maximum correlation between linear combinations of 
independent and dependent variables. 
The problem in canonical correlation was to find two 
sets of weights, a and b, that maximize the correlation 
between x and y, the derived canonical variates. Both multiple 
criteria and multiple predictors were involved. Each pair of 
variates x^ and were maximally correlated subject to the 
restriction that each canonical variate was orthogonal to all 
the other canonical variates on its side of the equation. 
The analysis began with the partitioning of the matrix 
R, the matrix of intercorrelations for the p + q variables, 
into four submatrices. 
where 
R^l = the intercorrelations among the p predictors 
Eg2 = the intercorrelations among the q criteria 
^12 ~ intercorrelations of predictors with criteria 
Rgi = the transpose of R^g 
The matrix R was then square, symmetric, and of order 
(p + q). The partitioned portions of R were then substituded 
into the following canonical equation; 
The solution involved finding the latent "roots X for which 
(1) 
(R ' ( 2 )  
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I^22^®2AÏX2 - = 0 (3) 
To save time computationally, it was nëcessary to define the 
left and right hand sets so that p * q. The vector of co­
efficients for the- right hand set was the characteristic 
vector associated with-X^. The vector a^ was obtained from 
a^  ^ = (4) 
The vectors a. and b. were applied to standard score 
vectors to obtain the canonical variates. The canonical 
th 
correlation between the i pair of new composites was 
Vx., . The largest was the square of the maximum possible 
correlation between linear combinations of the two sets of 
2 
measurements R^ . 
c.max 1 
Bartlett has outlined procedures for testing the sig­
nificance of canonical correlations. He defined lambda as, 
A = ^  ' S < P (5) 
i=l 
2 The X approximation for the distribution of . provided a 
test for the null hypothesis that the p variates were un­
related to the q variates. That is, 
= - IJf - •5(P + q + III log (6) 
with pq degress of freedom. If the null hypothesis could be 
rejected, the contribution of the first root to could be 
removed and the significance of the q - 1 roots could be 
tested 
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A' = ? (1- X.) , = - Ijî - .5(p + q + lO log • • (7) 
1=2 1 
With (p - 1) (q - 1) degrees of freedom. In general, with r 
roots removed 
% -
A' = n (1 - \ ) (8) 
i=rfl 
2 
and X was distributed with (p - r) (q - r) degrees of free­
dom. 
One or more subsets of the predictor variables may have 
been related to one or more subsets of the ,criteria variables. 
The particular combination of variables in set x that were 
related to a subset in y could be determined by inspecting 
the elements•of the two vectors a^ and b^ associated with 
p 
The X test defined revealed how many of the functions 
allowed statistical interpretation. 
Canonical correlation was used to examine the prediction 
of workshop behavior change scores from personality variables 
in one case and demographic and group variables in the second 
case. By use of this statistical analysis hypotheses one 
and two could be tested. The computations were carried out 
at the Iowa State University Computational center with the 
aid of computer programs given in Cooley (6). 
In order to test for differences between groups where 
there were multiple criteria, the multivariate analysis of 
variance was used. Wilks lambda was defined as follows: 
= |w|/|T| (9) 
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where W was the pooled within groups deviation score cross-
product matrix and T the total sample deviation score cross-
product matrix. The elements of the W and T matrices were 




where g represented the number of groups, the number of 
subjects in group g, H the total number of subjects, and 1 
and j run from 1 top, where p was the number of variables. 
In testing the significance of the P approximation 
was used. This was given by, 
p2r + (11) 
ms y • . 2r ' 
where, 
® " ^ (PV - 4|/(p2 - 5) 
q = g - l  
m = n - (p + q.+ l)/2 (12) 
\ = Kpq - 2)/4 
r = pq/2 
y = 
The use of the multivariate analysis of variance was used to 
test hypothesis number three concerning differences among 
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change scores on the dependent variables for the three work­
shops groups and the control group. The computations for the 
analysis were carried out by the Iowa State University 
Computational Center with the aid of a computer program 
developed by Cooley. 
If a difference was detected using the multivariate 
analysis, the P test was used to compare change scores for 
the four groups for each dependent variable. Assuming homo­
geneous variances, the appropriate test procedure was to 
calculate 
k _ _ o 
S n^(Y^ - Y)V(k - 1) 
F = ^  
E (Y, , _ Y. )V 2 (n. - 1) 
i j 1 i 1 
th 
where n^ represents the number of observations in the i 
group. The calculated F was then compared to the tabular 
P with 3 and 100 degrees of freedom. 
If the univarite P indicated a difference for a 
particular change score, multiple comparisons were made using 
the Scheffe technique. The method was described completely 
in Bancroft (3). The technique involved checking the following 
inequality 
Y - Y > V(P - DP V_2, l  + 1 ^ (14) 
J a 
6o 
By use of the multiple comparisons further evidence could 
be gathered concerning the hypothesis regarding different 




After the data had been collected and organized, an 
analysis was undertaken to describe the data and make infer­
ences . 
Results of the Reliability Assessment 
The analysis of variance method for determing reliability 
coefficients yielded the results presented in Table 4. 
It was worthwhile to note that the reliability coeffi­
cients for the pre-tapes were higher than for the corresponding 
post-tapes in each, instance. The reliability for variable 67 
for both pre and post-tapes was found to be noticeably less 
than the other pre and post reliabilities thus lending the 
results involving variable 67 suspect to measurement error. 
In general the pre-tape reliabilities tended to cluster about 
.800 while post-tape reliabilities tended to be somewhat 
lower. The results of the reliability analysis gave some 
evidence to indicate that the relative amount of measurement 
error involved in the measurement of the variables character­
istic of superior teachers. 
Results of the Personality Data Analysis 
There was complete personality data on Jk workshop 
participants. For these participants, 10 had participated in 
I 
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Table 4. Reliability coefficients for pre and post tapes for 
the variables characteristic of superior teachers 
Variable number Pre-tape reliability Post-tape reliability 
59 .785 .782 
67 .488 .481 
70 .799 .756 
92 .803 .782 
93 .822 .802 
101 .825 .794 
103 .896 .842 
106 .798 .782 
107 .805 .743 
109 .832 .802 
110 .795 .763 
the Inquiry Workshop, 6 in the Taba workshop, and 18 in the 
Interaction Analysis workshop. The predictor variables 
included dogmatism from the Rokeach test and self-concept, 
others concept of self, and ideal self scores from the Bills 
inventory. The means and standard deviations for these 
personality variables were given for the 34 participants in 
Table 5. 
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Table 5« Means and standard deviations for the personality 
variables 
Others concept 
Dogmatism Self-concept of self Ideal self 
Mean S.d. Mean S.d. Mean S.d. Mean S.d. 
350.00 38.57 184.94 25.03 199.88 15.93 229.32 13.17 
The means and standard deviations for the change scores 
for the 3^ participants with corresponding personality data 
were given in Table 6. The change scores giving the percentage 
change demonstrated less than one percent change for each 
variable other than variable 109, total student initiations, 
and variable 110, total silence. In these two cases approxi­
mately six and three and one-half percent changes were 
observed. 
In Table 5 the matrix the intercorrelations among 
the predictor variables, was presented. Only correlations 
significant at the .05 level of significance were reported. 
The correlations seemed to reflect the dual nature of the 
i j 
personality variables, dogmatism and self-concept. Dogmatism 
scores were uncorrelated with others concept of self and ideal 
self scores. Each of the Bills subscores showed a significant^ 
correlation with the other subscores. The Intercorrelations 
composing Rgg, the Intercorrelations among the criteria, were 
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Table 6. Means and standard deviations for the criteria 
variables with corresponding personality variables 
Variable Mean standard deviations 
59 .00 1.14 
67 .00 .04 
70 -.03 .36 
92 -.16 1.48 
93 .42 1.55 
101 .03 .21 
103 -.41 3.98 
106 -.37 1.55 
107 .05 .57 




presented in Table 8. The intercorrelations composing R22 
seemed to have some common component which was assumed to. be 
a change in teaching behavior toward behavior exemplifying 
superior teachers. A negative relationship was a function of 
scale direction. 
The significant bivariate relations, were reported 
in Table 9- Eleven of the possible 55 correlation coeffi­
cients were found significant at the .05 level. Variables 67» 
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Ideal self -* .26 .45 
*Indicates r > .26, p < .05» 
Table 8, Intercorrelations among the eleven criteria vari­
ables for those workshop participants with 
personality data 
Variable 
no. 59 67 70 92 93 101 103 106 107 109 
67 - *  
70 -* 
92 .36 Ht 
93 .31 -* .40 
101 - *  -ft -*  -* -* 
103 -* -» -*  .27 —» 
106 .28 .51 -*  -* 
107 - *  .31 -K- - *  -. 25 .31 -*  - *  
109 - *  .47 
00 
-*  - *  -* 
110 - *  - *  .41 -*  -* -*  
^Indicates r > .26, p < .05. 
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Table 9. Intercorrelatlons between personality variables and 
superior teaching variables 
Variables 59 6? 70 92 93 101 103 106 107 109 110 
Dogmatism -.26 -«• - *  -.28 -* —. 30 -*  -«• -*  
Self-




-.33 -.31 - *  -* - *  -.38 -.28 
Ideal 
self - *  -«• «3fr - *  - *  .26 - *  - *  -.41 
^Indicates r > .26, p < .0^. 
teacher gives directions followed by teacher criticizes, 101, 
total acceptance of feeling, and 106, total teacher directions, 
failed to correlate significantly with any personality vari­
ables thus lending some evidence as to their unpredictability. 
Variables 93» student initiation followed by teacher use of 
student idea, 103, total teacher use of student ideas, 109, 
total student initiations, and 110, total silence, seemed to 
be explainable to some degree by the personality, variables. 
It was of Interest to note that the significant correla­
tions between dogmatism test scores and the criteria change 
scores were all negative. Also, these criteria change scores 
were significant for variables 59, 93, and 103 each of which 
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a gain was considered to be more representative of a superior 
teacher. Thus, the participants who scores high on the dogma­
tism test tended to show less of a tendency to change in. 
teaching behavior toward superior teaching behavior than did 
participants who scored low on the test of dogmatism. A 
similar argument can be made for the ideal self test scores. 
A large score on variable 103 coupled with a small score on 
variable 110 would indicate change in teaching behavior re­
sulting in more superior like teaching. The correlations 
indicated that high scores on the ideal self test were associ­
ated with. teaching behavior changes more characterictic of 
superior teachers as indicated by a gain in the total use of 
student ideas and a decrease in the total amount of silence. 
A participant who had a lower self concept of himself as . 
determined by others tended to manifest a gain in variables 
92, 93, 109, and 110. 
The correlation approach, however, did not indicate to 
the investigator the degree of confidence he could place in 
his over-all hypothesis. Canonical correlation was used since 
it came the closest to answering the primary research ques­
tions; were the personality variables significantly related 
to the improvement of teacher competlences and in what ways 
could the sets be combined to make the correlation between 
components of the two sets a maximum. 
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Table 10. Chi-square tests of successive latent roots for 










canonical R df P . 
0 .577 .75 .163 52.5 44 .20 
1 .401 .63 .386 27.5 30 .60 
2 .265 .51 .64-5 12.7 18 .80 
3 .122 .34 
00 00 
3.7 8 .90 
Table 10 summarized the results related to the question 
of whether or not the personality variables were significantly 
related to the criteria variables. The maximum canonical 
correlation was found to be .75 which was significant at the 
.20 level. Therefore, there was at least one significant way, 
significant at the .20 level, in which the two domains were 
related. After the first pair of canonical variates were 
determined, no further significant combinations seemed rele­
vant. 
The contributions the individual variables made to the 
significantly related canonical variates could be seen in 
Table 10. The table of loadings revealed that self-concept, 
dogmatism, and others concept of self were the primary 
1 
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Table 11. Canonical vectors for personality variables and 
superior teaching variables 
Predictors Criteria 
.52 Self-concept .39 variable 59 
.08 Ideal self .34 variable 110 
-.52 Dogmatism .25 variable 109 
-.6? Others concept of self .24 variable 103 
.16 variable 92 
.06 variable 93 
.01 variable 101 
.01 variable 67 
-.07 variable 107 
-.07 variable 70 
-.24 variable 106 
predictors of teacher behavior change on the superior teaching 
criteria, and that the superior teaching criteria were com­
posed primarily in the sense of variables 59» 110, 109, 103, 
and 106. 
The results of Table 11 were viewed with caution. The 
reported significance level for the relationship between pre­
dictors and criteria was greater than the traditional .05 
\ 
level of significance. In the light of this it was concluded 
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that there was no evidence at the .05 level of significance 
to conclude that change in teaching behavior could be pre- -
dieted by Rokeach dogmatism and Bills self-concept test 
scores.. Thus, hypothesis one could not be rejected. 
Results of the Multivariate Analysis of Variance for the Three 
Workshop Groups and the Control Group 
The means and standard deviations for the change scores 
on each dependent variable for each of the three workshops 
and the control group were given in Table 12. The calculated 
resulted in a value of .903. The F approximation calcula­
tion resulted in a calculated P value of 1.62 which was 
significant at the .05 level of significance. The calculated 
degrees of freedom were 33 and 255 respectively. Thus the 
hypothesis was rejected. 
These results indicated that there was evidence at the 
.05 level of significance to say that the change scores on 
the superior teaching variables were different among the 
Inquiry, Taba, Interaction Analysis, and control groups. 
Since the hypothesis of no difference among the change scores 
were rejected, univariate P tests made possible the examina­
tion of the individual variables. The results were shown in 
Table 13. 
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Table 12. Means and standard deviations for the change scores 
on each dependent variable for each workshop and^ 
the control group 
Interaction 
Varir Inquiry Taba analysis Control 
able Mean S.d. Mean S.d. Mean S.d. Mean S.d. 
59 .20 
CM 1—1 I—! 
-.10 .96 -.06 .86 -.08 1.13 
67 -.01 .04 .01 .03 .01 .04 .00 .05 
70 .01 .24 -.29 .08 -.22 1.06 -.14- .13 
92 .11 .71 .79 1.29 -.42 1.21 -.29 1.25 
93 • 36 1.24 .96 1.88 -.27 . 1.07 -.52 1.26 
101 .02 .29 -.01 .02 .01 .16 .03 .16 
103 
-.95 3.32 .91 2.96 -.75 3.24 -.59 4.09 
106 
-.45 1.59 -2.15 2.69 1 H
 
3.72 . -. 37 3.07 
107 .18 .49 -.01 .29 -.05 . 66 -.03 .46 
109 6.34 10.23 7.98 18.27 .48 9.91 .23 18.08 
110 6.24 8.37 .98 9.06 3.11 7.87 1.24 6.37 
Table 13 indicated that the difference among the work­
shop groups in terms of teaching behavior change lay in what 
the teacher did with a student initiated statement. A differ­
ence significant at the .05 level was found among the groups 
for the variable student initiation followed by teacher uses 
student idea. A similar difference significant at the .01 
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Table 13. A summary of the univariate P tests among group 
means for the eleven dependent variables 
' 
Variable Result P p 
59 I > Int > C > T .38 —«• 
67 T > Int > C > I .14 - *  
70 I > C > Int > T .86 - *  
92 T > I > C > Int 9.34 .01* 
93 T > I > Int > C 5.46 .05 
101 C > I > T > Int .39 
103 T > C > Int > I .61 
106 Int > C > I > T 1.22 -* 
107 I > T > C > Int .09 -* 
109 T > I > Int > C 1.30 - *  
110 I > Int > C > T 2.05 - *  
•Indicates not significant, p > .05. 
level was found among the groups for the variable student 
initiation followed by teacher praises. No other univariate 
group differences were found with the exception of Inquiry 
workshop participants tended to use slightly more silence 
after experiencing the workshop. This finding was not re­
ported to be significant at the .05 level of significance 
though. 
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The use of the Scheffe technique for multiple comparisons 
was applied to the group data for variables 92, student 
initiation followed by teacher use of praise, and 93» student 
initiation followed by teacher use of a student idea. The 
results of these comparisons indicated that for both variables 
gain scores for the Taba workshop participants and Inquiry 
workshop participants were not significantly different while 
each of these workshop gain scores did differ significantly 
from both the Interaction Analysis workshop and the control 
group. No significant difference was found between the gain 
scores for the Interaction Analysis and control groups. 
The results tended to indicate that the difference in 
gain scores among the four groups was due to the event that 
participants in both the Taba and Inquiry workshops tended to 
show a greater increase in the use of both, praise and use of 
student ideas following a student initiated statement. When 
the three workshops were compared with the control group, the 
Interaction Analysis workshop gain scores did not differ from 
the control group on any of the eleven criteria variables. 
The Taba and Inquiry workshops gain scores differed from the 
control groups gain scores on only variables 92 and 93. 
Results of the Group and Demographic Data Analysis 
There was complete data on 104 workshop participants. 
For these participants l6 had participated in the Inquiry 
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Table 14. Means and standard deviations for the demographic 
variables 
Mean S.d. 
Total number of educational positions held (Dl) 2.55 1.64 
Years of experience in education (D2) 8.98 8.99 
Training since last degree (D3) 1.76 1.88 
Age categories (D4) 3.70 1.45 
Number of dependents (D5) 1.66 1.74 
workshop, 11 in the Taba workshop, 29 in the Interaction 
Analysis workshop, and 49 people were in the control group. 
The predictor variables included group variables which were 
dummy variables, the total number of different educational 
positions held, the total number of years experience in 
education, whether or not one had received any training 
since the completion of the last degree, age categories, and 
the total number of dependents. The means and standard de­
viations for the demographic variables appeared in Table l4. 
The means and standard deviations for the corresponding 
change scores were given in Table 15* 
In Table l6 the matrix the Intercorrelations among 
the predictor variables, was presented. Only correlations 
significant at the .05 level were reported. The variables 
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Table 15» Means and standard deviations of the change scores 
for the criterion variables 






67 .00 .04 
70 -.15 .68 
92 -.13 1.45 
93 
\o I—I 1 1.38 
101 .00 .17 
103 
-.53 3.99 





109 2.02 15.32 
110 2.82 7.51 
composing Rgg, the intercorrelatlons among the criteria, 
were presented in Table 17. The intercorrelatlons composing 
Rgg seemed to have some common component which was assumed 
to be a change in teaching behavior more examplarly of 
superior teachers. A negative relationship was the result of 
a scale direction. 
Table 18 showed that the group dummy variables were un-
correlatéd with any of the demographic variables. The 
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Table l6. Intercorrelatlons among the group and demographic 
variables 








- *  
- *  




- *  
- *  
- *  
- *  
- *  
.27 
•* .36 
.46 .42 -* 
* Indicated r > .23, p < .05. 
demographic variables intercorrelations resulted in each 
significant correlation involved either D2, total number of 
years experinece in education, or D4, age categories. These 
intercorrelations seemed to indicate some function of age 
and experience was serving as the major demographic predictor 
variables. The number of dependents was correlated with both 
group and demographic variables. Of the 55 possible correla­
tions among the criteria variables l4 were found to be sig­
nificant. Five significant correlations involved variable 
93 while four significant correlations involved variables 
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Table 17. Intercorrelations among the criteria variables 
Variables 59 67 70 92 93 101 103 106 107 109 
67 -* 
70 - *  - *  
92 .37 - *  - *  
93 .28 - *  - *  .41 
101 - *  —* - *  - *  - *  
103 -* - *  -.24 .28 - *  
106 .26 
.59 - *  - *  -* - * 
107 —K- .29 - *  
CO Oi 1 
.30 - *  -«• 
109 —«• - *  -* .47 .51 - *  - *  - *  - *  
110 —R- - *  .38 -* - *  -* -* —«• .23 -* 
I^ndicated r > .23» P < .05. 
Table 18. Intercorrelations between group and demographic 
variables and superior teaching variables 
Variables 59 67 70 92 93 101 103 IO6 107 109 110 
—* —* —* — 4^  —tt" ; —* —* 
Taba ,28 -* -* -* -* 
Ixib • An* —* -45" — # —* 
[)% -* -* 
—# —* —# —•îf 
.* .* -* -* 
Qij, —# —# —* - * —-it —-ît —# 
ne; -* .* .# _* -* -* -* -* _* -* 
•Indicated r > .23, p < .05. 
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92 and 10?. Each of the criteria variables correlated sig­
nificantly with at least one other criteria variable. 
It was interesting to note that the only significant 
correlation was between the Taba group variable and change 
scores for variable 93, student initiation followed by teacher 
uses student ideas. No other correlations were found to be 
significant at the .05 level of significance. 
This indicated that the demographic variables were 
relatively unrelated to any of the criterion variables when 
taken independently. The group variables showed a similar 
relation with the criteria variables with the exception of 
variable 93 and the Taba group variable. The significant 
correlation indicated that participants in the Taba workshop 
tended to demonstrate a greater use of student ideas following 
a student initiated statement. The correlation approach, 
however, did not tell the investigator the degree of"confi­
dence he could place In his overall hypothesis. 
Canonical correlation was used to answer the primary 
research questions: were the group and demographic variables 
significantly related to the Improvement of teacher compe­
tencies and in what ways could the sets of variables be 
combined to make the correlation between components of the 
two sets a maximum? 
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Table 19 summarized the results related to the question 
of whether or not the group and demographic variables were 
significantly related to the other criteria variables. The 
maximum canonical correlation was found to be .66 which was 
found to be significant at the .025 level. Therefore, there 
was at least one way in which the two domains were related. 
After the first pair of canonical "variates were determined^  
no further significant combinations seemed relevant. 
The'contributions the individual variables made to the 
significantly related canonical variates could be seen in 
Table 19. Here the loadings revealed that the Inquiry group 
variable, the number of different educational positions held 
variable, whether or not one had received any training since 
the last degree, and the number of experience in education 
were the primary predictors of teaching behavior change. 
The criteria of superior teaching behavior change was com­
posed primarily of variable 93, student initiation followed 
by teacher uses student ideas, variable 92, student Initiation 
followed by teacher praises, variable 107, total teacher use 
of criticism, and variable 67, teacher gives directions 
followed by teacher criticizes. It was interesting to note 
that the low loading of the Interaction Analysis group was not 
large thus indicating that the Interaction Analysis group pre­
dictions were approximately the same as those for the control 
group. 
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Table 19* Chi-square tests of successive latent roots for 
the group and demographic variables 
Number of Largest latent Corresponding g 
roots removed root remaining canonical R A x df p. 
0 .439 .66 .292 115.6 88 .025 
1 .199 .42 .521 61.2 70 .80 
2 .144 .38 .651 40.2 54 .90 
3 .120 .34 .761 25.7 40 -«• 
4 . 066 .26 . 864 13.7 28 -«• 
5 .049 .22 .925 7.2 18 - *  
6 .023 .15 .972 4.2 10 —«• 
7 .004 .06 .996 2.5 4 
*Indlcated p > .90 
Table 20. Canonical vectors for group and demographic vari­
ables and superior teaching variables 
,47 Inquiry group 
,34 Number of different educational 
positions held 
,29 Training since last degree 
,20 Age categories 
.20 Taba group 
-.03 Number of dependents 
-.08 Interaction Analysis group 
-.69 Number of years experience in 
education 
.65 variable 93 
.39 variable 107 
.20 variable 59 
.13 variable 110 
.09 variable 70 
.03 variable 109 
.04 variable 101 
.10 variable 103 
•.17 variable I06 
-.39 variable 67 
-.43 variable 92 
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DISCUSSION 
In considering the finding of the study, the question 
of external validity or generalizability was first considered. 
A possible factor jeopardizing external validity was an inter­
action effect of treatment and pre tape experience. There 
was a chance that these pre tapes might have increased ones 
sensitivity to the workshop experience. This factor was not 
considered to be a major threat to the question of external 
validity since the task required on the pre tapes was a 
familiar task, that is, teaching was considered to be a 
familiar task to each workshop participant. Multiple tapes 
were used to overcome any novelty reaction that might have 
( 
occurred. Therefore,, any interaction between pre tape ex­
perience and workshop participation was considered to be 
negligible. 
Another possible factor to consider when evaluation 
external validity was the interaction effects of selection 
biases and workshop participation. This factor represented 
a major threat to the generalizability of the study to teachers 
in general. The subjects were randomly assigned to groups but 
were selected from a group identified of leaders in education 
within a specific geographical area. It was possible that 
teaching behavior would have changed more had the population 
of subjects been classroom teachers in general. A leadership 
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position seemed to imply some type of superior teaching 
ability and hence leaders in education might show less a 
tendency to change their teaching behaviors than nonleaders. 
A nonleader might have shown a greater increase in change 
towards becoming a superior teacher had he been subjected to 
one of the workshops. " 
An assumption of. the workshops was that the teaching 
techniques presented in the workshops were generalizable to 
all levels of schooling and across all subject matter domains. 
In other words, although Inquiry was developed for elementary 
science, the teaching strategies generated in the Inquiry 
workshop could be applied to both secondary school subjects 
and other elementary school areas. Similarly, although the 
strategies which served as the base of the Taba workshop were 
developed for elementary school social studies, these same 
strategies could be applied to both secondary school subjects 
and other elementary areas. These assumptions were made by 
the Laboratory staff when planning the workshop programs. 
The validity of this assumption was questionable. The 
workshop-participants came from varied subject matter domains 
and were both elementary and secondary teachers and admini­
strators. Inquiry development as developed by Suchman was 
mainly a technique for a discovery approach to elementary 
school science. Not only was the program confined to ele­
mentary science, but also the program consisted of a set of 
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complex prepared focus problems. The generalizability of 
this technique was questioned. For example, a similar ap­
proach to a unit on American Drama would require the class­
room teacher to develop his own focus problem and questioning 
strategies. In contrast to this short term developed focus 
problem the focus problems developed for the workshop were 
developed over a period of years. Therefore, the teacher 
might realize that to Implement the strategies learned in 
the workshop, a period of a year or longer might be required ' 
to develop efficient focus problems. Thus, the participant 
might have decided to forgo any formal presentation within 
an Inquiry format at the time of the post taping sessions. 
At the present time there appears to be no emperical evi­
dence to substantiate an assumption that an Inquiry approach 
to teaching was in fact generalizable to all grade levels 
across all subject areas. 
A similar case can be made against the generalizability 
of the Taba teaching strategies. Taba's research involved 
elementary school children in Contra Costa County, California 
in social studies. The main techniques to be improved by the 
Tabà workshop were classroom discussion techniques. It could 
be seen that while a discussion characterized by the three 
cognitive tasks could be used in elementary social studies, 
it would require a considerable amount of time to use the 
three cognitive tasks in a mathematics class. This was not 
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to say that this was an impossible task, but to implement the 
•three tasks required a highly structured form of discussion. 
The participant from the Taba workshop might have been 
reluctant to use such a highly structured method until more 
competence, was gained. 
Thus it might be said that the question of generalizabil-
ity of these teaching strategies was an as yet unanswered 
question and that the results of the teacher behavior change 
were in fact confounded with some nongeneralizability of the 
teaching strategies. An analysis of this possibility was 
excluded due to the small numbers involved. 
Another possible source of error was the nature of the 
demands placed on the workshop participants. Teaching is a 
complex process and teachers have a tendency to display a 
fixed teaching style depending on previous factors. It was 
felt that the workshop experience of three or four days might 
not have been a sufficient training period to allow partici­
pants to change their teaching styles sufficient. Retention 
curves indicate that after a period of one month only a por­
tion of the skills learned are retained and used. If the 
participants post tapes were taken two months after the work­
shop, a lack of change might have been observed. 
A possible source of error that contributed to the large 
variance present in the gain scores was given by the workshop 
directors. It was said that the participants did not react 
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uniformly to the workshop experience. Some participants were 
able to grasp the concepts and use the new formed concepts in 
their teaching while others showed a tendency to rebel against 
the principles set forth in the workshops. This could have 
been reflected in the large magnitudes of the dependent 
variable variance. 
Another possible source of error was the sampling scheme. 
Each workshop participant was matched with a control subject 
from the same school. It was therefore possible for the work­
shop participant to interact with the appropriate control 
subject and thus transfer some of the effect of the experi­
mental workshop to the control subject. 
A question central to the discussion of teacher behavior 
characteristic of superior teachers is the nature of the de­
pendent variables. That is, do the dependent variables really 
represent superior teaching variables? That is, the validity 
of the Giammateo study can be questioned. Discussions with 
the Inquiry and Taba program directors indicated that change 
on the eleven variables given by Giammateo would not necessar­
ily characterize a successful participant in the respective 
workshops. For example, the use of silence is considered to 
be a constructive tool in an Inquiry session. Silence creates 
a focus anxiety within the child and thus allows the child to 
formulate theories, yet silence is considered, to be. a char­
acteristic associated more with normative than superior , 
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teachers. In a similar vein the use of praise is not en-, 
couraged as the teacher of the Inquiry session does not use 
praise but is used as a person to generate data and test 
theories. Following a student initiated statement, the 
teacher either clarifies a student idea or verifies a 
students theory. Thus, an Inquiry person would not agree 
that variables 92, student initiation followed by praise 93, 
student initiation followed by teacher uses student idea, 
103> total teacher use of student ideas and variable 110, 
total silence can be used to characterize superior teaching, 
especially if an Inquiry session is taking place. 
A Taba trained teacher would also say that the use of 
praise does not characterize superior teaching in the Taba 
sense. .The Taba trained teacher would not generally.agree 
on the variables as being characteristic of superior teachers 
since these variables come from the affective domain and Taba 
teachers concentrate on levels of thought or concepts within 
the cognitive domain. The Taba trained teacher would say 
that the criterion for superior teaching can be formed in the 
level of ' thought going on in the classroom. 
The post tapes though, were not in general samples of 
learned behavior obtained in the workshops. The post tapes 
for all workshop participants were in general a mixture of 
various methods used daily in the classroom. Occasionally 
an Inquiry session or a discussion within one of Taba*s three 
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cognitive tasks would occur, but this, was not a,uniform 
characteristic for any workshop's post tapes. 
A further point of discussion was the interrelationship 
of the dependent variables. Such, a structure could be seen 





Figure 2. Significant intercorrelation between the depend­
ent variables 
The double headed arrows indicate a significant correla­
tion as reported in Table 15» As can be seen in the figure, 
there seems to be two clusters indicated. One cluster seems 
to reflect a student initiation indirect teacher response 
class of variables. The other class seems to reflect a 
criticism, silence dimension. All the variables in the class 
reflecting a student initiation, indirect teacher talk dimen­
sion are characteristic of the superior teachers, while the 
other class variables with the exception of variable 101 are 
more indicative of normative teachers. A test of the hy­
pothesis using factor analysis that there are only two 
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underlying factors in Giammatteo's variables should be done 
using new data in order to examine the underlying structure 
of the dependent variables. 
The above over simplified analysis was done only to 
suggest the hypothesis test. A possible more comprehensive 
treatment of variables from the Flanders interaction analysis 
would be to use factor analysis to determine the relevant 
variables within the matrix. One could then determine which 
of these factors could be used to distinguish superior 
teaching variables. 
The personality variables were not found to be signifi­
cant predictors of teaching behavior change at the .05 level, 
of significance. 
This might have occurred for one or two reasons. First, 
the number of subjects used was limlte'd'and select. People 
who are considered leaders generally represent a more homoge­
neous group than the general forking teacher. Since the 
workshop subjects were all considered to be leaders, the 
predictability might have been improved had a more heter­
ogeneous and complete sample been used. Secondly, a more 
comprehensive battery of personality tests might have been 
used. Only dogmatism and self-concept tests were given. The 
inclusion of other personality variables that have been shown 
to predict- change might be attempted in order to improve 
prediction. 
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There was a significant difference at the .05 level 
found between the group mean change score vectors. The major 
contributing variables were.found to be in variable 92, 
student initiation followed by teacher praise, and variable 
93J student initiation followed by teacher uses student ideas. 
This difference was reflected in the finding that both In­
quiry and Taba workshop particpants change scores differed 
significantly from the Interaction analysis and control 
groups. It seemed as though, in terms of the criterion 
variables, the Inquiry and Taba workshops developed a sen­
sitivity to student initiated statements. That is, the two 
workshops helped develop the ability to process, analyze, 
encourage, and provide feedback to student initiated state­
ments. Significant differences were reported in neither the 
total amount of student initiations nor the total teacher 
use of student ideas. The. significant finding was in how the. 
teacher subjected to one of the workshops would provide an 
immediate use of student idea after the initiation. 
The important comparison involved a workshop with the 
control group. The Interaction analysis group change scores 
did not differ significantly from those of the control group. 
The reason for this lies mainly in the fact that the Inter­
action analysis workshop trained teachers in the use of 
technique only. Feedback from their own classrooms using 
Interaction analysis was not provided. When the large bulk 
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of literature reports that training in Interaction analysis 
does in fact change teaching behavior, the role of feedback 
might be found to play a significant role in the change 
process. This aspect of Interaction analysis is worthy of 
analysis. 
It was found that the group and demographic variables 
could be used to predict the amount of change taking place 
in the workshops. It was found that the Inquiry workshop 
participants were most predictable, that is, the leading for . 
the Inquiry dummy variable was largest among the group dummy 
variables. This occurred probably since Inquiry is the most 
well defined processes Involved in the workshops. The Inter­
action analysis dummy variable loaded low, thus indicating 
that the predicted changes for these workshop participants 
differed very little from the changes predicted for the 
control group. This would also tend to indicate the relative 
effects of the workshops. The Inquiry workshop providing the 
greatest effect.on teacher behavior change and the interaction 
analysis workshop providing the least effect. 
The criterion being predicted consisted mostly of an in­
direct response to a student initiated statement as reflected 
in the high, loading of variable 93 and a lack of classroom 
discipline as reflected in the negative loading of variable 6?. 
The design of the study might have been improved had the 
observation tapes been taken in a time sequence for the pre 
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and post tapes. The maximum time between pre and post tapes 
used in the study was six months. This period of time was 
long enough so that other factors might have entered into the 
experiment. This problem could have been eliminated had a 
sufficient number of pre tapes been collected say weekly and 
a sufficient number of post tapes been collected in a similar 
manner. In this way any change caused by the workshops could 
have been examined in a trend analysis. This method might 
have proven more exact and descriptive of the actual change. 
The cost of implementing the above stated design though 
might have been a major factor as considerable time would 
have to be devoted to making sure that the subjects recorded 
and returned the tapes weekly. It is highly possible that 
experimental mortality would increase a significant amount. 
The need for further research in the area of teacher 
competencies is suggested. In particular one needs to know 
what the underlying factors are in-the Flanders matrix. 
Given these factors, one could then determine how these re­
lated to teacher competencies and the programs of Inquiry 
development and Taba higher levels of thought. Further re­
search is also needed to determine variables capable of pre­
dicting. change in a workshop setting so that subjects could 
be selected in such a way that they are most likely to be 
affected by the workshop experience. 
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A further replication of this study might involve the 
coding of the teacher-student interaction by another method. 
In contrast to the Flanders system which is centered in the 
affective domain a coding device in the cognitive domain such 
as Taba's levels of thought system might shed further light 
on the Increase in teacher competence as a result of the 
workshops. The difficulty lies in the fact that these 
systems are not yet as reliable as the ten category Flanders . 
system. Also, there have been few attempts to describe a 
competent teacher in terms of the codes. 
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SUMMARY AND CONCLUSIONS 
One of the major problems focused on by the Northwest 
Regional Educational Laboratory has been that of improving 
teacher competences in the five state area of Alaska, Idaho, 
Montana,. Oregon, and Washington. The Laboratory has attacked 
the problem by developing a program of workshops designed to 
disseminate information about current developments in curricu­
lum and teaching methods within their geographic area. The 
three major workshops have been developed based on Suchman's 
Inquiry Development, Taba's Higher Level Thinking Abilities, 
and Flanders' Interaction Analysis. The purpose of this study 
was to see not only if the three workshops did in fact cause 
the participants to become more competent teachers, but also 
whether one could predict change in teaching behavior from 
dogmatism and self-concept personality variables and group 
and demographic variables. 
The experiment involved 200 subjects who were considered 
to be educational leaders. Educational leaders were chosen 
because the Laboratory had planned to use these same subjects 
as workshop instructors in their own school districts. Thus, 
the study was limited to the improvement of teacher compe­
tences for educational leaders. The educational leaders were 
matched on leadership ratings and randomly assigned to either 
a workshop or control group. 
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Each workshop participant and control subject was mailed 
six recording tapes and asked to record and return them prior 
to the beginning of the workshop, A tape consisted of at 
least twenty minute sample of teaching behavior. These tapes 
were then coded using the ten category Flanders analysis and 
placed in the matrix form. 
The matrices gathered from the pre tapes were summarized 
by frequency and placed in a percentage form. At the be­
ginning of the workshops, each participant was asked to re­
spond to a questionnaire concerning various demographic vari­
ables and take the Rokeach dogmatism test and the Bills self-
concept test. At the conclusion of the workshop experience, 
each subject was asked to make six additional twenty minute 
recordings of their teaching behavior within a six month 
period. These post tapes were analyzed and summarized as the 
pre tapes were. Of the total number of participants, 104 had 
complete demographic data and both pre and post tapes. Of 
these 104 subjects, l6 had participated in the Inquiry work­
shop, 11 had participated in the Taba workshop, 28 had par­
ticipated in the Interaction Analysis workshop, and 49 served 
as control subjects. For the personality variables 34 subjects 
had complete personality data and pre and post tapes. As a 
measure of change the difference between the pre and post 
tape scores served as a measure of change for that variable. . 
The major assumption underlying the workshops was that each 
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of the workshop teaching strategies was generalizable to all 
levels of schooling for any subject matter area. 
The variable of greatest important in the study was that 
of measuring improvement in teacher competence. It was felt 
that no univariate measure could adequately describe teacher 
competence so a multivariate measure was desired. The 
Flanders matrix consisted of 110 possible variables for usé 
in describing a competent teacher. Since it was desired to 
use a lesser number of variables, the literature was searched 
in order to find a group of variables from the Flanders matrix 
that could be used to define teacher competence. The search 
resulted in the adaption of eleven variables from the Flanders 
analysis identified as characteristic of superior teaching 
behavior. These variables were teacher lectures followed by 
student initiation, teacher gives direction followed by 
teacher criticism, teacher gives directions followed by 
silence, student initiation followed by teacher praise, 
student initiation followed by teacher use of a student idea, 
total acceptance of feeling, total teacher directions, total 
teacher use of,student ideas, total teacher criticism, total 
student initiations, and total silence. Some of these vari­
ables were considered more characteristic of superior teachers 
while others of these variables were considered less character­
istic of superior teachers. A change on the eleven variables 
in such a way that a subject changed toward exempligying a 
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superior teacher was taken to indicate an improvement in 
teaching competence. 
It was desired to test , three hypotheses concerning the 
changes in teaching behavior. It was desired to test the 
null hypothesis that teaching behavior change on the eleven 
variables could not be predicted for workshop participants 
using the Rokeach dogmatism and Bills self-concept test 
scores. Canonical correlation was used to test this, null 
hypothesis. The second null hypothesis tested was whether 
or not there was a significant difference between the change 
scores on the eleven variables for the Inquiry, Taba, Inter­
action Analysis, and control groups. A univariate P-test 
was used for each variable with multiple comparisons made. 
A multivariate analysis of variance was used to test the 
overall hypothesis. A final null hypothesis tested was that 
teaching behavior change could not be predicted for the 
subjects using group and demographic variables. Since the 
number of demographic variables was large, the variables 
were rated by a team of 10 judges to determine the five most 
significant variables for predicting teaching behavior change. 
The highest rated variables were: the number of different 
educational positions held, years of experience in education, 
whether or not one had received any training since ones last 
degree, age, and the total number of dependents. Canonical 
correlations was used to test this final hypothesis. 
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An analysis of the pre and post tape reliabilities for 
the eleven variables Indicated that the reliability for the 
variable teacher gives directions followed by teacher criti­
cism was considerably lower than the other variability 
reliabilities. It was concluded that the results concerning 
this variable be taken with caution as the reliability was 
less than the usual minimum desired. The other measures 
were considered to be reliable enough for further study. The 
results of the test of the hypothesis concerning the pre­
dictability of teaching behavior change from dogmatism and 
self-concept test scores indicated that one could not predict 
teaching behavior change from dogmatism and self-concept 
scores. Thus, null hypothesis one could not be rejected at 
the .05 level of significance and it was concluded that one 
could not use the 60 item Rokeach dogmatism test and Bills 
Index of Adjustment test using scales for self-concept, others 
concept of self, and Ideal self to predict successfully the 
change in teaching competency for educational leaders brought 
about by a laboratory workshop program. 
The results of the test of the null hypothesis that the 
Inquiry, Taba, Interaction Analysis, and control groups did 
not differ in the amount of change in teaching behavior change 
for the four groups. Thus, hypothesis two was rejected. It 
was concluded that there was evidence at the .05 level of 
significance to indicate a significant difference in the amount 
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of change manifested among participants from the workshops and 
control subjects. Univariate F-tests and multiple comparisons 
indicated that the Inquiry and Taba group participants' showed 
significantly greater change toward becoming more competent 
teachers than did the Interaction Analysis and control group 
as demonstrated in the greater use of the variables student 
initiation followed by teacher praises and student initiation 
followed by teacher uses student idea. It was concluded that 
the overall effect of the Inquiry and Taba workshops were 
approximately the same, that was, educational leaders in the 
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Inquiry and Taba workshops tended to respond more td student 
initiated statements in an indirect manner as a result of the 
workshops. This was considered to be an increased sensitivity 
to student ideas gained by studying the relative teaching 
strategies. On the other hand, the change scores for the 
Interaction Analysis educational leaders did not differ sig­
nificantly from those for the control group. Thus, it was 
concluded that there was no significant effect of the Inter­
action Analysis workshop on teacher behavior change of edu­
cational leaders exemplifying superior teachers. 
The canonical correlation analysis indicated that there 
was at least one way in which the group and demographic vari­
able could be combined to predict teaching behavior change 
for educational leaders. Thus, null hypothesis threé was 
rejected at the .025 level of significance. It was concluded 
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that there was evidence at the .025 level of significance to 
indicate that teacher behavior change could be predicted from 
the group and demographic variables. It was concluded that 
the major predictors were the number of years of experience 
in education, participation in the Inquiry group, the total 
number of educational positions held, and whether or not one 
had received any training since the last degree. The cri­
teria was composed largely of the variables student Initia­
tion followed by teacher uses student idea, student initia­
tion followed by praise, total criticism, and teacher gives 
directions followed by teacher criticism. 
After the results were presented, the findings were 
discussed and further research suggested. 
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